ABSTRACT Background: Growth velocity in the first months of postnatal life has been associated with later overweight and obesity. Objective: We analyzed prenatal and postnatal factors in association with weight, length, and growth velocities in the first 3 mo of life.
INTRODUCTION
Rapid growth in infancy has been associated with deleterious consequences on later health, in particular overweight or obesity (1, 2) . Botton et al (3) and Ekelund et al (4) recently reported a correlation between ponderal and statural growth in the first 6 mo of life and fat mass in late childhood and adolescence, which suggests the existence of critical windows in the first months of life.
Thus, the identification of determinants of early postnatal growth remains crucial. To study the determinants of growth in a specific period, it is critical to analyze instant growth velocities in addition to attained size. Indeed, attained size by itself does not give any indication of the precise period during which that weight or length was gained. The use of instantaneous growth velocities allows a better understanding of the dynamics of growth than does the sole analysis of weight and length measured in the first months of life, which represent the cumulative effect of prenatal and postnatal experience. Few studies have looked at determi-nants of ponderal and statural growth velocities (5) (6) (7) . However, parental stature, parity, maternal tobacco use, sex, length of gestation, and postnatal nutrition have been suggested as potential determinants of early growth (8, 9) .
In this context, the EDEN (Etude des Déterminants pré et postnatals précoces du développement et de la santé de l'ENfant) mother-child cohort aims to study the influence of pre-and postnatal determinants of infant growth and development. Our present objective was to describe, in full-term infants, the relations between a number of prenatal and postnatal factors and weight, length, and instantaneous weight-and length-growth velocities in the first 3 mo of life.
SUBJECTS AND METHODS

Data collection
A total of 2002 pregnant women were recruited in 2 French university hospitals in Poitiers and Nancy before 24 wk of gestation (mean: 15.6 wk gestation). Enrollment started in February 2003 in Poitiers and in September 2003 in Nancy and lasted 27 mo in each center. Exclusion criteria were multiple pregnancies, known diabetes before pregnancy, illiteracy, or planning to move outside the region in the next 3 y. Details of the study protocol have been published (10) . Written consent was obtained from the parents for themselves at the beginning of the study and from both parents for the newborn child after delivery. The EDEN study received approval of the ethics committee (Comité Consultatif de Protection des Personnes dans la Recherche Biomédicale) of Kremlin Bicêtre on 12 December 2002. Files were declared to the National Committee for Processed Data and Freedom.
Between 24-28 wk gestation, mothers and fathers completed a questionnaire and had a clinical examination by research midwives. The questionnaire provided data on maternal education, family income, employment of the mother at the beginning of pregnancy, maternal age and tobacco use before pregnancy and in the first and second trimester (third trimester use was collected at birth), and self-reported maternal weight before pregnancy. During the clinical examinations, parental weights were measured with electronic Terraillon SL-351 scales (Hanson Ltd, Hemel Hempstead, United Kingdom) to the nearest 0.1 kg. Parental heights were measured with a wall Seca-206 stadiometer (Seca, Hamburg, Germany) to the nearest 0.2 cm. Maternal plasma glucose concentrations were measured 1 h after a 50-g glucose challenge. Women with 1-h glucose concentrations 130 mg/dL in Nancy and 140 mg/dL in Poitiers were scheduled for a 3-h 100-g oral-glucose tolerance test. Gestational diabetes was diagnosed by using the oral-glucose-tolerance test according to the Carpenter and Coustan criteria (11) when there were 2 plasma glucose concentrations greater than the following cutpoints: fasting = 95 mg/dL, at 1 h = 180 mg/dL, at 2 h = 155 mg/ dL, and at 3 h = 140 mg/dL. Some additional cases of gestational diabetes were diagnosed by clinicians either before or after the 24-28-wk examination.
Data were collected from obstetrical and pediatric records on parity and the infant's sex, gestational age, birth weight (measured with electronic Seca scales: Seca 737 in Nancy and Seca 335 in Poitiers with a 10-g precision; Seca), and length at birth (measured with a wooden somatometer; Testut, Béthune, France).
On an average of 2 d after birth, the mother's weight was obtained with the same protocol as at the clinical examination at 24-28 wk of gestation. The infant's feeding method at discharge was recorded as exclusive breastfeeding, exclusive formulafeeding, or a mixed diet (including both breast milk and formula).
At 4, 8, and 12 mo, mothers completed mailed questionnaires on which they reported their infant's weight and length measured every month by the family pediatrician in routine followups and documented in the infant's personal health record, which was kept by the mother. The mothers also completed detailed information on the feeding method (exclusive breastfeeding, exclusive formula feeding, or a mixed diet) between birth and 4 mo.
Generated variables
Prepregnancy body mass index (BMI) was computed as the reported weight in kg divided by the square of measured height in meters. According to the recommendations of the International Obesity Task Force, underweight was defined as a BMI (in kg/m 2 ) ,18.5, normal weight was defined as a BMI of 18.5-25, and overweight was defined as a BMI 25 but ,30, and obesity was defined as a BMI 30. Maternal gestational weight gain was calculated as the measured weight after delivery minus the reported weight before pregnancy. To calculate paternal BMI, we used the weight and height measured for the study or otherwise self-reported. Because there was a small number of underweight fathers in our sample (n = 13; 1%), we included the underweight fathers with fathers who had a normal BMI to constitute a 3-class variable. The infant's method of feeding was classified into exclusive breastfeeding from discharge to 3 mo of age, exclusive formula feeding from discharge to 3 mo of age, and mixed feeding from discharge to 3 mo of age (breastfeeding and formula feeding simultaneously or consecutively).
Subjects
Of the 2002 women who were recruited at the beginning of pregnancy, 76 cases of missing data were due to women who left the study before or at the time of delivery, 24 cases of missing data were due to miscarriages, intrautero death, or discontinuation of pregnancy for medical reasons, and 9 cases of missing data were due to deliveries outside the study hospitals. Data on the birth weight, sex, and gestational age of the child were available for 1893 newborns. We excluded 106 preterm births (,37 wk of gestation) and restricted our sample to infants for whom maternal prepregnancy BMI, 1-h plasma glucose concentration, and feeding method in the first 3 mo of life were available. Infants who had ,4 postnatal weight or length measurements in the first 5 mo were also excluded from the analyses to avoid shrinkage in the modeling. Our final sample included 1418 infants.
Statistical analyses
Student's t test, chi-square test, and analysis of variance were used to test differences between included and excluded populations. An association was reported as nonsignificant when P was .0.05.
DETERMINANTS OF EARLY POSTNATAL GROWTH
Selection of the equation for the modeling of growth
Given the structure of our data (repeated measurements at various time points), modeling was necessary to obtain predicted values for weight and length at 1 and 3 mo of age for all infants included in the sample. Modeling of growth was performed by using mixed models. A number of linear and nonlinear models were tested. Modeling growth on a longer period would require the use of nonlinear growth models. However, in the short period of interest for the analyses, a polynomial equation with 3 random effects allowing variability for intercept, slope, and curvature and an unstructured variance-covariance matrix was shown to fit data the best. The equation was y i (t) = a i + b i · t + c i · t 2 + e i where t is age (in mo), y i is weight (in g) or length (in cm) of the ith infant at age t, and e i is the residual error at age t. Data were then analyzed by using 2 distinct but complementary strategies.
A cross-sectional approach: computation of individual weight, length, and growth velocities used afterward as dependent variables in bivariate and multivariate analyses
Weight and length at 1 and 3 mo of age were previously obtained for each infant by using the estimates for fixed effects and the predictions for random effects of the growth-modeling equation. We calculated the derivative of the individual equations of weight and length growth to compute individual instantaneous weight-growth velocity and length-growth velocity at 1 and 3 mo of age. On the basis of the literature and bivariate analyses, we retained a list of factors as explanatory variables of these growth outcomes at birth and 1 and 3 mo of age in multivariate linear models. These explanatory factors were maternal prepregnancy BMI, 1-h plasma glucose concentration at the screening test, gestational weight gain, center, maternal age at delivery, maternal tobacco use, parity, paternal BMI, offspring's sex and gestational age, heights of the mother and father, and method of feeding between discharge and 1 or 3 mo of age, depending on the studied time point. In additional analyses, when the dependent variables were instantaneous growth velocities, we additionally adjusted for the measure at birth of either weight or length. Modifications noted after this additional adjustment are stressed in the text.
This approach had the advantage of permitting the analysis of growth velocities and of testing the cross-sectional associations of all the variables of interest simultaneously in multivariate models fitted at birth and 1 and 3 mo of age. However, the approach did not allow a formal testing of the effect modification of each explanatory variable between birth and 3 mo of age, which required testing the interaction of each variable of interest with age. As a consequence, we also analyzed these data in a longitudinal manner.
A longitudinal approach: study of the variables of interest directly in the mixed model used for the modeling of growth To investigate any change between birth and 3 mo of age in the associations between the explanatory variables and weight or length, we fitted a model that included the polynomial equation of growth with the 3 random effects as well as all the explanatory variables and their significant interactions with age. The graphs obtained by using this longitudinal approach are shown in Figures 1 and 2 and illustrate the interactions between age respectively maternal and paternal BMI on infant weight and growth. All modeling and statistical analyses were carried out with SAS software (version 9.1; SAS Institute, Cary, NC).
RESULTS
In the 1418 parents-child trios included in the analyses, the mean (6SD) maternal age was 29.8 6 4.7 y, the mean prepregnancy BMI was 23.2 6 4.5, the mean gestational weight gain was 9 6 5 kg, and 54.8% of the mothers were multipara. Mean offspring birth weight was 3342 6 438 g ( Table 1) . We compared mothers included in the analyses with mothers excluded from the analyses for whom infants were full-term and had recorded birth weights. Excluded mothers were significantly younger (28.4 6 5.2; P , 0.0001), more often multipara (62.4%; P = 0.01) and smokers in the second and/or third trimester of pregnancy (28.6% compared with 16.3% in included mothers; P , 0.001), and had a lower socioeconomic status (high-school education or less: 61.1% of excluded mothers compared with 42.8% of included mothers; P , 0.0001) than were included mothers. There were no significant differences in maternal or paternal BMI, maternal 1-h plasma glucose FIGURE 1. Weight growth in the first 3 mo of life by categories of maternal prepregnancy BMI. Curves were predicted by a mixed model for 1285 subjects. The curves were adjusted and computed for formula-fed girls born in Nancy, France, of fathers with a normal BMI and nonsmoking mothers with a mean maternal plasma glucose concentration of 115.4 mg/ dL, a mean gestational weight gain of 9 kg, a mean gestational age of 39.5 wk, and mean father's and mother's heights of 177.2 and 163.7 cm, respectively. The P value for the interaction of maternal prepregnancy BMI with age on weight growth was 0.13. FIGURE 2. Weight growth in the first 3 mo of life by categories of paternal BMI. Curves were predicted by a mixed model for 1285 subjects. These curves were adjusted and computed for formula-fed girls born in Nancy, France, of nonsmoking mothers with a normal BMI and mean maternal plasma glucose concentration of 115.4 mg/dL, mean gestational weight gain of 9 kg, mean gestational age of 39.5 wk, and mean father's and mother's heights of 177.2 and 163.7 cm, respectively. The P value for the interaction of paternal BMI with age on weight growth was ,0.01.
concentration, or gestational weight gain. Also, there were no differences in characteristics of infants, including feeding modes.
Bivariate analyses adjusted for gestational age and sex were carried out (data not shown) and contributed to the selection of the final models. Maternal education, family income, and maternal employment were initially associated with some of the outcomes in these analyses, but these associations did not persist after adjustment for additional variables. A sensitivity analysis indicated that results were not modified by the exclusion of these sociodemographic variables. Thus, the sociodemographic variables were discarded from the final multivariate models presented in Tables 2 and 3 . To present the results of these multivariate analyses, we distinguished 3 types of factors as follows: 1): factors associated with anthropometric measures at birth but their effects progressively disappeared postnatally, 2) factors associated with anthropometric measures at birth and postnatally, and 3) factors not associated with anthropometric measures at birth but with postnatal growth.
Factors associated with anthropometric measures at birth but their effect progressively disappeared postnatally: maternal obesity, plasma glucose concentration, and parity
Although the relation between maternal prepregnancy BMI and weight of the infant seemed to change in the first 3 mo of life (Figure 1 ), the interaction was not significant at the P 0.05 threshold (P for interaction = 0.13). In the cross-sectional approach, infants of obese mothers were significantly heavier at birth (+112 g; P = 0.01), and infants of thin mothers were significantly lighter (2121 g; P = 0.003), than infants of mothers with a normal BMI ( Table 2 ). In infants of thin mothers, this difference persisted at 1 and 3 mo of age and was even amplified (2206 g at 3 mo; P = 0.001), whereas this difference progressively diminished in infants of obese mothers (P = 0.40 at 3 mo) ( Table 2) . At the same time, the weight-growth velocity was lower in infants of thin mothers and obese mothers at 1 and 3 mo of age than it was in infants of mothers with a normal BMI, although it reached significance only for infants of lean mothers at 3 mo of age (20.9 g/d; P = 0.04). These associations with weight-growth velocities were not modified after adjustment for birth weight. At birth, neonates of overweight and obese mothers were significantly taller than neonates of mothers with a normal BMI (Table 3 ); these differences were no longer significant at 3 mo of age. In contrast, we did not show a significant difference in birth length between neonates of thin mothers and neonates of mothers with a normal BMI (20.3 cm; P = 0.15). However, by 1 mo of age, neonates of thin mothers were significantly shorter [1 mo, 20.4 cm (P = 0.02); 3 mo, 20.5 cm (P = 0.02)] than neonates of mothers with a normal BMI, and maternal thinness was associated with a lower length-growth velocity at 3 mo of age after adjustment for birth length (20.01 mm/d; P = 0.04) compared with neonates of mothers with a normal BMI.
There was a significant interaction between the maternal 1-h plasma glucose concentration and age on weight (P for interaction = 0.04; result not shown). At birth, the maternal plasma glucose concentration was positively associated with offspring weight (+84 g for an increase of 50 mg/dL; P , 0.0001). This difference was still significant at 1 mo of age (+54 g; P = 0.02) but not at 3 mo of age (P = 0.54). In parallel, infants born to mothers with the highest glucose concentrations had significantly lower weight-growth velocities at 1 mo of age (20.7 g/d for each increase of 50 mg/dL; P = 0.04), but the difference in weight-growth velocities was reduced at 3 mo of age (20.4 g/d for each increase of 50 mg/dL; P = 0.07). Results for length followed the same pattern with an initial difference at birth of 0.3 cm for a 50 mg/dL difference (P = 0.01), and the difference was no longer significant at 3 mo of age (Table 3) . At birth, neonates of multipara were significantly heavier and longer than neonates of primipara [+121 g (P , 0.0001) and +0.2 cm (P = 0.04)]. At 3 mo of age, the difference in weight between infants of multipara and infants of primipara was reduced (+77 g; P = 0.02). The reduction was even more marked for length (P = 0.55). We did not show significant differences in weight-growth velocities, but multipara had lower length-growth velocities at 1 mo of age (20.02 mm/d; P = 0.02) and 3 mo of age (20.01 mm/d; P = 0.02) than did primipara.
Factors associated with anthropometric measures at birth and postnatally: maternal and paternal heights, maternal gestational weight gain and smoking, and infant's gestational age and sex Maternal and paternal heights were positively and significantly associated with weight and length at birth and 1 and 3 mo of age (P , 0.001), although at birth the effect size was greater for maternal height. Although paternal height was consistently associated at 1 and 3 mo of age with weight-and length-growth velocities, we did not show a significant association between maternal height and weight-growth velocity at 3 mo of age.
There was a positive relation between maternal weight gain during pregnancy and weight and length in the first 3 mo of life as well as with weight-growth velocity at 1 mo of age (+0.07 g/d for a 1 kg difference; P = 0.04) but not at 3 mo of age (Table 2) . There was no significant association with length-growth velocities (Table 3) . Similar results were obtained when weight gain was used as a class-variable divided by quintiles.
From birth to 3 mo of age, infants of mothers who smoked in the second or third trimester of pregnancy were significantly lighter and shorter than infants of mothers who never smoked or quit before pregnancy. In addition, weight-and length-growth velocities were not significantly different in these 2 groups.
There were also strong positive associations at birth between weight or length and gestational age. At 1 mo of age, weight was increased by 117 g per additional week of gestation (P , 0.001), and the associations were still significant at 3 mo of age for weight and length. Weight-and length-growth velocities were negatively associated with gestational age at 1 and 3 mo of age. Additional analyses (not shown) suggested that these associations were not explained by differences in postconceptual age. Although all infants were considered born at term, infants with a shorter gestation seemed to experience a postnatal catch-up growth compared with infants who stayed longer in the intrauterine environment. At birth, boys were significantly heavier (+154 g; P , 0.0001) and longer (0.8 cm; P , 0.0001) than girls and had higher weight-and length-growth velocities at 1 and 3 mo of age (Tables 2 and 3) .
Factors not associated with anthropometric measures at birth but with postnatal growth: paternal BMI and infant feeding
Although no significant association was observed between birth weight and paternal BMI or with weight at 1 mo of age, infants of obese fathers had a higher weight-growth velocity at 1 and 3 mo of age [1 mo: 1.3 g/d (P = 0.03); 3 mo: 1.4 g/d, (P = 0.002)] than did infants of fathers with a normal BMI. As a consequence, the relation between paternal BMI and infant weight seemed to emerge around 3 mo of age (+154 g between infants of obese fathers and infants of fathers with a normal BMI; P = 0.01; Table 2 ). The interaction (P for interaction , 0.01) between paternal BMI and age on weight growth is illustrated in Figure 2 . There was no significant interaction between maternal BMI and paternal BMI on weight or weight-growth velocities at 1 and 3 mo of age (results not shown). No significant association was observed between paternal BMI and the length or length-growth velocity of infants (Table 3) .
Mothers who breastfed had infants slightly heavier at birth (+70 and +146 g compared, respectively, with formula-and mixed-diet-fed infants; P , 0.0001; data not shown). However, when compared with exclusive formula-feeding, exclusively breastfed infants had a significantly lower weight at 3 mo of age (287 g; P = 0.06; Table 2 ) and lower weight-growth velocities at 1 mo of age (21.6 g/d; P , 0.0001) and 3 mo of age (22 g/d; P , 0.0001) before and after adjustment for birth weight. No significant association was observed with length at 1 or 3 mo of age. However length-growth velocities were significantly lower in breastfed and mixed-fed infants compared with formula-fed infants at 3 mo of age (Table 3) .
DISCUSSION
The originality of our approach lies in the large number of potential determinants studied simultaneously, which include maternal, paternal, and infant characteristics that the prospective design of our study allowed us to collect. Furthermore, we were able to use 2 complementary statistical approaches. In the first one, we obtained instantaneous weight-and length-growth velocities by growth modeling, and we were able to analyze these velocities and weight and length in cross-sectional multivariate models at birth and 1 and 3 mo of age. In contrast, the longitudinal approach allowed us to formally test potential changes between birth and 3 mo of age in the associations between the potential determinants and weight or length growth.
One of the limits of the study is the self-declaration of maternal prepregnancy weight that might have been biased, especially in women with a higher BMI. However, we repeated all analyses by using weights measured when mothers were booked in at the maternity hospital for mothers who were examined at ,15 wk of gestation instead of self-reported weights, and results were unchanged (not shown).
Another limit of the study is that measures of infant weight and length used to model growth were routine measures performed by health care practitioners. However, it is unlikely that this resulted in a systematic bias in a specific group of infants but, rather, it likely increased the variability and thus decreased the power to detect associations. In addition, even if there were no differences in the main factors studied, pairs excluded from the sample because of missing data had a significantly lower socioeconomic status than did pairs included in the analysis, which indicated that one should be cautious in the generalizability of our results.
Maternal prepregnancy overweight and obesity and maternal plasma glucose concentrations during pregnancy are metabolic factors that may explain the transgenerational effect observed in the obesity epidemic. Indeed, gestational diabetes and maternal glucose concentrations in the upper normal range have been associated with a higher risk of offspring obesity and abnormal glucose metabolism later in life (12, 13) . Children of obese mothers have an increased risk of becoming overweight or obese themselves (14) . However, the relative contributions of genetics, intrauterine milieu, postnatal nutrition, and, more generally, of the familial environment are still uncertain. Our results point out a transitory disappearance of the intrauterine effects of maternal prepregnancy BMI and maternal plasma glucose concentrations, which indicates that the effects observed at birth are mainly a consequence of the maternal intrauterine environment per se. Consistent with our findings, 2 previous studies also reported a transient effect of maternal plasma glucose concentrations that had disappeared by 3 mo of age. In the first study, maternal prepregnancy BMI was also not correlated with offspring adiposity at 3 mo of age (15) . However, in the second study, maternal prepregnancy BMI remained correlated with infant weight from birth into early childhood (16) . This divergence might be explained by differences in the population.
An infant's nutrition is a major determinant of early postnatal growth. Breastfeeding seems to have a small but consistent protective effect against obesity in children. In our data, by 3 mo of age, formula-fed infants were significantly heavier than breastfed infants, whereas there was no difference in infant lengths. A recent review (17) concluded that the rate of growth diverges clearly between breastfed and formula-fed infants at '2 to 3 mo of age. We showed that, as soon as 1 mo of age, formula-fed infants had a higher weight-growth velocity than did breastfed infants, and by 3 mo of age, formulafed infants had a higher length-growth velocity than did breastfed infants.
Whether the association between maternal BMI and infant weight gain differ by feeding mode is an important concern (18). The difficulties experienced by overweight or obese mothers in breastfeeding their infants and the higher risk of early termination have been documented (19) (20) (21) . In our study, the associations between maternal prepregnancy BMI and weight or weightgrowth velocities at 3 mo of age in exclusively breastfed and formula-fed infants were consistent with those presented in Table  2 . In mixed-fed infants who received concomitantly or successively both maternal and formula feeding in the first 3 mo of life, there was no indication of a difference in weight-growth velocity at 3 mo of age according to maternal prepregnancy BMI. However, because of the small numbers in these subgroup analyses, this finding should be taken with caution. In addition, in our analyses, the mixed category included a variety of breastfeeding profiles, and the reasons for stopping breastfeeding could be very diverse. Because some infants were switched from breastfeeding to a mixed diet or exclusive formula because of a failure to thrive; it is very difficult to exclude reverse causality. Additional studies with a large sample size and a precise characterization of the profiles of the mixed-fed infants are warranted to see whether the transition from breast milk to formula or the addition of formula to breastfeeding has a differential effect on infant weight gain according to maternal BMI.
Paternal BMI has been associated with offspring anthropometric measures from 1 y of age, independently of maternal BMI (16) . By 2 y of age, paternal BMI showed a stronger association with offspring BMI than maternal BMI. In another study of 235 French parent-child trios (6), we observed similar results regarding the relations between maternal BMI or paternal BMI and weight-growth velocity in the first 3 mo of life than in the current study. It is plausible that parents who overfeed themselves might also overfeed their children. However, in this case, the effect should be seen for maternal obesity as well. The emerging relation between paternal BMI and infant weight growth in the first 3 mo of life is more suggestive of a genetic effect than of environmental factors shared specifically with the father.
Genomic imprinting may give some clues as to the closer relation between early postnatal growth and fathers' than with mother's BMI. Indeed some genes are submitted to maternal or paternal imprinting and expressed only when inherited from the father or mother, respectively. There is some evidence that the paternally expressed genome may promote growth and is counteracted by the maternally expressed genome that protects the mother from fetal overgrowth (22) . As an example, the IGF2 gene encodes a growth factor involved in fetal and postnatal growth and is paternally expressed, whereas the IGF2R gene, which is involved in the degradation of extracellular insulin-like growth factor II, is maternally expressed, which illustrates the conflicting paternal and maternal priorities in the control of fetal growth. Until birth, maternal priorities seem to prevail as the maternal intrauterine constraint and environment are the main determinants of fetal growth. Some authors suggested that this conflict may persist after birth (23) . The effect of the paternally expressed genome may become more visible when infant growth is free from the maternal uterine constraint. Because expressed growth-promoting genes are paternally inherited, it is likely that the resemblance between paternal BMI and an offspring's growth will be high. However, this stronger association with paternal BMI may be only transitory if behavioral factors that affect growth, and which are potentially more dependent on the mother, outdo the effect.
The effects of parity and sex on birth weight and length are well documented. Firstborn infants are smaller than their counterparts, although there is no evidence that this difference persists later in life (24) . In our results, being a male infant was a strong determinant of higher weight and length.
Recent systematic reviews (25, 26) indicate that prenatal smoking is associated with lower birth weight and length and an increased risk of overweight in childhood (26) . In our analysis, infants of women who had smoked throughout pregnancy were still lighter and shorter at 3 mo of age than were infants of women who had not smoked throughout pregnancy.
Preterm infants were shown to experience a period of catch-up growth in early infancy (27) . Our results indicate that term infants born at gestational ages of 37-38 wk exhibited a catch-up growth compared with infants born after a longer gestation. This finding raises the question of the appropriate time of delivery, especially in the context of a steady increase of induction rates in many countries (28) (29) (30) (31) .
In conclusion, in the first 3 mo of postnatal life, the positive associations between maternal plasma glucose concentrations or maternal overweight and obesity and infant weight or length at birth seem to progressively fade away. Our results generate a number of questions on the timing and the mechanisms of reappearance of relations that have been shown in childhood and adulthood. On the contrary, a positive association between paternal BMI and infant-weight growth seems to appear around 3 mo of life and may suggest an increased role of paternal genetics. Among the determinants of growth that we identified in this analysis, some are potentially modifiable, such as maternal gestational weight gain and infant feeding, whereas others are not. However, more life-course studies are warranted to identify optimal patterns of growth and to provide clinical recommendations.
